Twenty samples of siltstones and sandstones were taken from Ocean Drilling Program Site 1276 during Leg 210 for fluid inclusion studies. With the exception of one sample of vein calcite, all inclusions were in quartz grains. The results of fluid-inclusion petrology and microthermometry indicate the presence of three fluid inclusion types (Types 1, 2, and 3). Type 1 fluid inclusions are two-phase (liquid + vapor) aqueous inclusions, and Type 2 inclusions are monophase fluid inclusions (liquid or vapor). These are common in all samples and are formed either as primary isolated inclusions or as secondary inclusions as trails along annealed fractures in the grain. Type 3 fluid inclusions are threephase (liquid + vapor + solid) inclusions. Type 3 inclusions are rare and are observed as isolated inclusions or in a cluster with other types (i.e., Types 1 and 2). The predominant population throughout the different units sampled is two-phase (liquid + vapor) aqueous fluid inclusions (i.e., Type 1). The temperature of homogenization (T H ) bivariate plots for Type 1 inclusions shows dominance throughout the hole of low-to medium-salinity fluids with minimum trapping temperatures between 150° and 400°C.
INTRODUCTION
Two holes were drilled on the Newfoundland margin during Ocean Drilling Program Leg 210 (Tucholke, Sibuet, Klaus, et al., 2004) . Twenty samples representing the sedimentary units in Hole 1276A were prepared for fluid-inclusion studies. Occurrence and distribution of the fluid inclusions in detrital quartz are shown in Figure F1 , and microthermometric data are presented in Table T1 .
SAMPLES AND LITHOLOGIES
The sedimentary succession recovered from Site 1276 consists of hemipelagic muds and clays that accumulated in a deep-sea environment. Episodic turbidites and mass-flow deposits introduced coarser grained sediments. Five lithographic units are recognized based on sediment types, mineralogy of biogenic and detrital components, and bedding style (Tucholke, Sibuet, Klaus, et al., 2004) . The stratigraphic column (Fig. F1) shows the location of the fluid inclusion samples, the age of the unit, and the corresponding lithology. Unit 1 and 4 lithologies were not suitable for fluid-inclusion studies because the sample material proved to be too fissile for the preparation of double-polished wafers that are used for analysis.
Unit 2 samples (210-1276A-9R-2, 34-37 cm; 10R-2, 37-40 cm; and 15R-2, 41-43 cm) are grainstones, calcareous sandstones, and marlstones of late Paleocene to middle Eocene age. Graded beds of grainstone to claystone are dominant. Petrological analysis shows that within the calcareous sandstones the clasts are dominantly biogenic with abundant foraminifers, radiolarians, and fragments of mollusks and echinoderms. The nonbiogenic fraction (>20%) includes reworked detrital quartz, mica, glauconite, feldspar, and opaque minerals.
Unit 3 samples (210-1276A-17R-4, 92-95 cm; 19R-2, 102-105 cm; and 22R-1, 92-95 cm) are carbonate grainstones and siltstones. These predominantly mud-grade sediments are punctuated by episodic influxes of gravity-flow deposits showing graded units of muds, silts, and sandstones. Between these turbidity-current events, hemipelagic muds accumulated slowly in a low-energy, basin-floor type setting. This unit is of Campanian to late Paleocene age and crosses the Cretaceous/ Paleocene boundary interval.
Unit 4 is Turonian-Santonian in age and is dominated by muddy sandstone and sandy mudstone. A single sample of muddy siltstone (210-1276A-27R-5, 87-90 cm) was analyzed from this unit.
The thickest lithologic unit is Unit 5, which contains a high percentage of mudrock and displays turbidite sequences with debris flows and finely laminated black shales. Subunit 5A is Cenomanian to Turonian age and is composed of a number of graded bed units that were emplaced by gravity currents. Subunit 5A samples (210-1276A-30R-5, 84-87 cm, and 34R-1, 114-117 cm) are calcareous sandstone to mudstone turbidites with minor mudrock and black shales. In Subunit 5B the percentage of mudrock increases; these Albian to Cenomanian sediments are dominantly mudrock with minor sandy turbidites and black shales. Samples 210-1276A-41R-2, 89-92 cm; 51R-1, 133-137 cm; 56R-2, 137-142 cm; 68R-4, 19-22 cm; and 73R-2, 84-87 cm (not analyzed) , are all from the minor sandstone units of Subunit 5B. Subunit 5C is Albian in age and dominantly mudrock, with minor sandy turbidite units. Sample 210-1276A-79R-CC is from a calcite vein in a siderite concretion, 
METHODS
Double-polished fluid-inclusion wafers were used to record the fluidinclusion petrology and to carry out microthermometric analyses using a microscope-mounted Linkam THMS600 heating and freezing stage. Multiple grains were studied in each sample. Microthermometric analysis of the two-phase (liquid + vapor) aqueous inclusions involves measuring the temperatures at which phase transitions are observed by first cooling the sample and slowly reheating it to measure the temperature of first ice melting (T FM ) and the temperature of last ice melting (T LM ). These measurements facilitate estimation of fluid salinity expressed as equivalent weight percent of NaCl (Bodnar, 2003) . Inclusions were then heated to find the temperature of homogenization (T H ) where liquid and gaseous phases homogenize to one fluid phase (either liquid or vapor); T H is considered to be the minimum trapping temperature of the fluid. The degree of fill (F) was also estimated for each sample. F is defined as the volume of liquid/volume of liquid + volume of vapor measured at 25°C. All measurements were made by placing an inclusion-bearing sample in an enclosed heating-cooling cell under a microscope and observing phase changes by eye. The microscope is fitted with ×10, ×20, ×40, ×60, and ×100 lenses. Measurement precision is ±0.1°C, and accuracy is within ±1.0°C. The microscope was linked through a digital camera to a PC where fluid inclusion length and area are measured (calculated from plane view dimensions), the degree of fill was calculated, and images of the fluid inclusions were recorded (Shepherd et al., 1985) .
RESULTS
Mineral cements were not developed in any of the samples, and all fluid inclusions identified and selected as suitable for microthermometric analyses occur in detrital quartz grains. Petrological study of the samples identified different fluid inclusions in fine-to medium-grain sand-grade sediments (Fig. F1) . All grains were studied in coherent wafers of rock, so where trails of inclusions occurred they could be seen to be confined to individual grains (i.e., there were no intergrain trails of inclusions). Three fluid inclusion types were recognized (i.e., Types 1, 2, and 3). Bivariate T H -salinity plots are presented in Figure F2 .
Type 1 fluid inclusions are two-phase (liquid + vapor) aqueous inclusions. Degree of fill ranges from 0.75 to 0.95. Type 1 inclusions occur in all samples and are the most abundant. They occur in detrital quartz grains as isolated inclusions, in clusters, and in inclusion trails delineating annealed fractures.
Type 2 monophase (liquid or vapor) fluid inclusions are found in all samples within the detrital quartz grains and in calcite veins. They occur as isolated inclusions, in clusters, and as part of inclusion trails in annealed fractures within the detrital grain.
Type 3 fluid inclusions are three-phase (liquid + vapor + solid) inclusions. Type 3 inclusions are rare and were observed as isolated inclu- For Subunit 5A the plot of T H -salinity for Type 1 inclusions shows differences between Samples 210-1276A-30R-5, 84-87 cm, and 34R-1, 114-117 cm. T H and salinity values for the former show a lower salinity and a lower T H range than the latter. The plot of T H -salinity for Subunit 5B shows a wide range of salinity values for the samples (between 3 and 22 eq. wt% NaCl) and a narrower range in T H values (generally between 135° and 275°C). The plot for T H and salinity for Subunit 5C shows a difference in T H and salinity between Samples 210-1276A-87R-3, 146-150 cm; 90R-2, 50-54 cm; and 96R-1, 98-101 cm. A lower value for T H and higher range of salinity values in Sample 210-1276A-87R-3, 146-150 cm, may be due to the proximity (~3 m) of this sample to the upper dolerite sill. Samples 210-1276A-90R-2, 50-54 cm, and 96R-1, 98-101 cm, were taken from between the upper and lower dolerite sills and show similar salinity (between 3 and 12 eq. wt% NaCl) and T H values.
All detrital quartz-hosted fluid inclusions analyzed were trapped after quartz crystal growth and are therefore classified as secondary in nature. The provenance of the detrital quartz grains is difficult to determine because no similar studies have been done on quartz grains from elsewhere on the Newfoundland margin. However, temperature and salinity ranges for fluid inclusions in the detrital quartz are similar to those in quartz from a granite-type source area (Feely and Parnell, 2003) . Therefore, we consider the trapping of all fluid inclusions to predate incorporation of their host detrital quartz grains into the sediments. These inclusions, however, may be primary or secondary with respect to the formation of the source rock (e.g., granite). Petrographic features (e.g., occurring as trails along annealed fractures) reflect trapping of fluids in the source rock after quartz crystallization. Isolated inclusions and clusters of individuals may reflect trapping of fluid during quartz crystallization in the source rock and may therefore be primary. However, all inclusions within the detrital quartz are inherited and do not reflect trapping of fluids during sedimentation.
SUMMARY
Three fluid inclusion types were recorded from detrital quartz in sediments sampled from Site 1276. The predominant population throughout the different units sampled is two-phase (liquid + vapor) aqueous fluid inclusions (i.e., Type 1). T H -salinity plots for Type 1 inclusions show a dominance throughout the hole of low-to medium-salinity fluids with minimum trapping temperatures between 150° and 400°C. This is typical of fluid signatures recorded from detrital quartz in other
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sedimentary basins and suggests a granitoid source for the quartz (Feely and Parnell, 2003 , and references therein). Table T1 (continued).
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Notes: Fluid inclusion length refers to longest direction. For degree of fill, F = volume of liquid/(volume of liquid + volume of vapor). Salinity estimated using T LM . T FM = temperature of first ice melting, T LM = temperature of last ice melting, T H = temperature of homogenization. L + V → L indicates homogenization of the liquid (L) and vapor (V) phases to the liquid phase (i.e., by the disappearance of the vapor bubble). Blank cells = not measured. Table T1 (continued). 
